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SPECTRUM POLICY AND
MANAGEMENT (ASR)

* SEC Products Used
- Alerts and Warnings
- Daily 100-245 MHz Summary

« Action Taken
- If electron event > 1000 pfu, PRIORITY message sent to
all FAA centers/regions stating HF, VHF, UHF, and

SATCOM may experience interference for next 72 hours
-- Used to help troubleshoot possible comm outages
« Space Weather Shortfalls: None
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CIVIL AEROMEDICAL
INSTITUTE (CAMI)

 SEC Products Used
- Alerts and Warnings
- GOES solar energetic particle data
- Consultation on solar particle radiation events

e Actions Taken
- If solar flare causes a biologically important increase in
the 1on1zing radiation at aircraft altitudes, radiation levels
are reported at CAMI Web site:

http://www.cami.jccbi.gov/AAM-600/610/600Rad1o.html



CIVIL AEROMEDICAL
INSTITUTE (CAMI) (cont.)

« Actions Taken (cont.)
- Each month, updates a heliocentric potential (megavolts)
value to enable CARI to adjust for effect the solar wind has
on galactic cosmic radiation (1 month lag in availability of

updated values)
-- CARI: free s/w available from CAMI Web site
--- Calculates effective dose of galactic cosmic radiation

received on individual nonstop aircraft flights during
any month from Jan 58 to the present

--- Takes 1nto account the effects of the solar activity
cycle and the geomagnetic field



Federal Air Surgeon’s Medical Bulletin, Spring 99

A Computer Program for Calculating Flight Radiation Dose

Wallace Friedberg, PhD

Aireraft crews are exposed to loniming radiation, principally from galactic cosmic
radiation. To promote radiation safety m crvil awation, the Federal Awiation A dmumistration
(FAM) has prowided mstructional matenal on radiation exposure during awr travel (1, 2, 3, 4)
based on research petformed at the Crwl Aeromedical Institute (CADD.

FAA Adwmzory Ciroular 120-61 (4) contains recommended topics for a traning program on
in-flight radiation exposure to instruct air carrier crewnembers and thetr managers on the
possible health risks from exposure to tontming radiation and on basic radiation protection
principles.

The FAL recently released a computer program developed at CANT called CART-5E*
The program estunates the galactic radiation dose recerved on an arcraft flying a great circle
route between any two airports in the wotld. In calculating flight dose, CART-5E takes mto
account the location of the atrcraft during the entire flight from takeoff to touchdown,
including enroute altitudes, tine spent at each enroute altitude, and latitude and longitude
changes. Based on the date entered by the user, the appropriate databases are accessed for
{a) the approzmate 11-yvear cycle of rize and dechne in radiation level i the atmosphere
associated with changes in solar activity and (b) the characteristics of the earth's magnetic
field that mfluence the galactic radiation entenng the atrnosphere at the tine of the flight.

The program 15 avatlable from the Eadiobiology Eesearch Team's home page found at the
CANT Webstte: wwrw . canu. jochy gow/ A AN-G00/6 10/600E adio. html

*Editar's note: The CARESE program was developed under Dr. Friedherg's
leadership.



CARI-SE Civil Aeromedical Institute
January 14, 1999 Federal Aviation Administration

MAIN MENU
HELP file (Read me)

Galactic radiation received on flights
Look up ICAQ0 airport codes

Radiation level at user—-specified
altitude and geographic coordinates

Update heliocentric potential,
flight profile, or airport database

Identify/Change printer access

Exit program

Press 1, 2, 3, 4, 5, 6, or ! and <ENTER>




EXAMPLE]L

Origin DALLAS-FORT WORTH, TH¥ (KDF4W)

Destination LONDON, UNITED KINGDOM (EGLL)

Date 11/1997

Effective dose 39.7 microsieverts (0.0397 millisievert)

Another flight 7 <Y/N>




- Radiobiology Home Page - Netscape

File Edt “iew Go Communicatar Help

e 2 A A e m oz & B @

Back Fonward  Heload Home Search  Metzcape Frint Security Shaop Stop
Wf' Bookmarl:z J{. Location: | http: A e, cami. jocbi. gonAdd i -600/81 0A600R adio. htrldcar j ﬁrWhat's Re

J%Instanthdessage Intermet D" Lookup D" MewdCool

RECENT HELIOCENTRIC POTENTIALY FOR CART SOFTWARE

CARI safftware estimates gelactic cosmic radiation received during air travel.

For flights tn Jamary 1999 use heliocentric potential 632 megavalts.
For flights in February 1999 use heliocentric potential 630 megavalts.
For flights in March 1999 use heliocentric potential 638 megavolts.
For flights tn April 1999 use heliocentric potential 612 megavalts.

For flights tn May 1999 use heliocentric potential 616 megavaolts,

For flights tn June 1999 use heliocentric patential 375 megavolts.

For flights tn July 1999 use heliocentric potential 569 megavalts.

For flights in August 1999 use heliocentric potential 650 megavolts.
For flights in September 1999 use heliocentric potential 751 megavolts.
For flights tn Cctober 1999 use heliocentric potential 516 megavolts.
For flights in November 1999 use heliocentric potential 851 megavolts.
For flights tn December 1999 use heliocentric potential 873 megavolts.
For flights tn 1999 use heliocentric potential 710 megavolts.

For flights tn Janary 2000 use heliocentric potential 837 megavalts.
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To return to previous menu, press <FI1>

Date (MHM/YYYY):
Examples:

If vou enter 03/2103, vou will then be asked to enter the heliocentric
potential associated with radiation levels for the month Harch, 2103.

It vou enter B8/21083, vou will then be asked to enter the heliocentric
potential associated with average radiation levels for the year 2103.
(This heliocentric potential will be different from the average of the
12 monthly heliocentric potentials.)




CIVIL AEROMEDICAL
INSTITUTE (CAMI) (cont.)

-- CARI: free s/w available from CAMI Web site (cont.)
--- Used by
---- European Union air carriers
---- > 30 scientists worldwide (Japan, China,
Australia, etc.)

---- Individual airline personnel (e.g.,pilots, attendants)
---- USAF



CIVIL AEROMEDICAL
INSTITUTE (CAMI) (cont.)

e Space Weather Shortfalls

- Real-time notification of solar events--currently
lag by several hours
-- Neutron count at ground level
-- Proton fluxes from GOES satellites

- SEC Web site to post proton levels > 1000 MeV
-- Currently cuts off at 100 MeV



CIVIL AEROMEDICAL
INSTITUTE (CAMI) (cont.)

 Aircraft Space Weather Regulations/Awareness

- No FAA regulations on airline personnel radiation
exposure or education

-- FAA Advisory Circular 120-61, Crewmember
Training on In-flight Radiation Exposure (2 pp),
http://www.faa.gov/avr/afs/radiation.doc

--- Recommends air carrier personnel education

--- CAMI assisted American Airlines 1n

writing/updating Radiation Exposure
Advisory booklet



ADVISORY CIRCULAR

Subject: Date: 5/19/94 AC no.120-61
Initiated by: AFS-200

CREWMEMBER TRAINING ON

IN-FLIGHT RADIATION EXPOSURE

1. PURPOSE. The purpose of this Advisory Circular (AC) is to recommend
subjects to be covered in air carrier programs designed to: (1) inform
crewmembers about radiation exposure and known associated health risks;
and (2) assist crewmembers in making informed decisions with regard to
their work on commercial air carriers. While the AC provides a possible
outline of courses, actual subject material should be gathered by the
air carriers.

2. BACKGROUND. Air carrier crewmembers are occupationally exposed to
low doses of ionizing radiation from cosmic radiation and from air
shipments of radioactive materials. In a Presidential document,
"Radiation Protection Guidance to Federal Agencies for Occupational
Exposure," 52 Fed. Reg. 2822-2834 (1987), it is recommended that workers
occupationally exposed to ionizing radiation, and managers of these
activities, receive instruction on possible health effects associated
with such exposure and appropriate radiation protection practices. The
Federal Aviation Administration (FAA) has provided information
concerning in-flight radiation in the Office of Aviation Medicine report
No. DOT/FAA/AM-92-2, "Radiation Exposure of Air Carrier Crewmembers."
This document is available through the National Technical Information
Service, Springfield Virginia 22162.

3. DISCUSSION. It is recommended that the following topics be covered
to inform crewmembers about radiation exposure. These topics need not
be covered in this order, although this is one logical segquence:

a. Types and amounts of radiation received during air travel, as
well as comparisons with other sources of exposure, e.g., radon exposure
in the home and medical x-rays.

b. Variables that have an effect on the amount of radiation
exposure in flight (such as altitude, latitude, and solar flares) .

c. Guidelines regarding exposure to ionizing radiation, including
recommended limits for workers and the general public.

d. The risks to crewmembers and fetuses associated with exposure
to cosmic radiation include:



CIVIL AEROMEDICAL
INSTITUTE (CAMI) (cont.)

 Aircraft Space Weather Regulations/Awareness (cont.)

-- FAA AC 120-52, Radiation Exposure of Air
Carrier Crewmembers (12 pp),
http://www.bts.gov/ntl/DOCS/Ac12052.html

--- Information on radiation types
--- Exposure guidelines

--- Estimates of radiation exposure
--- Estimated health risks
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Subject: . Date: March 5, 1990 ACNo:) 50-52
RADIATION EXPOSURE OF Initiated by: AAM-624 Change:

AIR CARRTIER CREWMEMBERS

1. PURPOSE. This circular provides (a) information on cosmic radiation and on
air shipments of radioactive material as sources of ionizing radiation® exposure
during air travel; (b) guidelines for exposure to radiation; (c) estimates of the
amounts of galactic cosmic radiatiom received on air carrier flights on various
routes to and from, or within, the contiguous United States (table 1); and (d)
example calculations for estimating health risks from exposure to galactic cosamic
radiation.

2. GENERAL. Ionizing radiation has always been part of the human environment.
Sources of such radiation are the radionuclides (radiocactive atoms) in our bodies
and in the earth, and the cosmic radiation in the atmosphere. We are also
exposed to ionizing radiation during some medical and dental procedures. Table 2
shows average dose equivalent? rates from various sources of iomizing radiation
encountered in the United States.

Air travelers are exposed to cosmic radiation levels that are higher than the
cosamic plus terrestrial radiation levels normally encountered on the ground. In
the contiguous United States at ground level the average dose equivalent rate
from cosmic plus terrestrial radiation is 0.06 microsievert (0.006 millirem) per
hour (NCRP 1987b). At an altitude of 35,000 feet, for example, the dose
equivalent rate from cosmic rays is about 6 microsieverts (0.6 millirem) per hour
(O'Brien 1978, as revised).

Another source of radiation exposure during air travel is air shipments of
radicactive material —— mostly radiopharmaceuticals used in medical diagnosis and
treatment. '

1 Yonizing radiation is so named because each of its units has sufficient energy
to eject an orbital electron from an atom and thus produce an ion (electrically
charged atom or group of atoms). Examples of ionizing radiation are cosmic ray
particles and x-ray or gamma-ray photons.

2 pose equivalent is a measure of the biological harmfulness of ionizing
radiation and takes into account the fact that equal amounts of absorbed energy
from different types of ionizing radiation are not necessarily equally harmful.
The present international unit of dose equivalent is the sievert. The sievert
replaces the rem; 1 sievert = 100 rem.

1000 millisieverts = 1 sievert;
1000 microsieverts = 1 millisievert.



CIVIL AEROMEDICAL
INSTITUTE (CAMI) (cont.)

 Aircraft Space Weather Regulations/Awareness (cont.)

- European Union regulations to take effect ~ May 00
will require all 27 EU carriers to provide personnel
education and dose assessments

- Public awareness increasing--e.g., CNN report,
“Frequent fliers exposed to elevated radiation levels,”

http://cnn.com/2000/TRAVEL/NEWS/02/03/airlines.
radiation.reut/index.html
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Frequent fliers
exposed to elevated
radiation levels

Experts say risks low, but
real

Fehbuany 3, 2000
Weh posted zt: §:04 par. EST (2105 G

WEW TOEX (Eeuters) -- For years, aitline pazsengers have been calling
ahead to check on weather delays. Soon they may also be calling to find out

about radiation levels.

"Eadiation levels are sigmficantly elevated and you should sericusly consider
postponing wour trip” is one recording on the 1-877 STTNFLAERE hotline
established by Dr. Eobert Barish, founder of In-Flight Eadiation Protection
Services Inc., which informs callers about possible health nisks and at what
tumes solar stonms cause radiation peales.

Eadiation from sun exposure 15 a usually harmless fact of bfe for people on
the ground but it can be harmfinl for people who fly at high altitides during
solar storm peales,

The storms occur on an irregular basis but ther EANII N IR EER TS

trecuency iz expected to reach a peak this Airline radiation

- - eXposUne
year. They can cause radiation lewels to reach 4 our thouahts
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FUTURE FAA SPACE
WEATHER ACTIONS

 Identify users and systems that could benefit from

automated product/data delivery: 1CYO01-3CYO01
 Identify communications standardization 1ssues for
dissemination and data transfer: 2CY00-3CY00

. Determine priority list of user needs for space weather
information to guide resource allocation: 1CY01-1CY02

 Identify users who could benefit from local data ingest
and/or local data processing: 1CYO01-3CYO01



FUTURE FAA SPACE
WEATHER ACTIONS (cont.)

» Characterize impact of space weather on user programs

and prioritize data/product needs: 1CYOI-1CYO03
* Improve customer feedback on product utility and
Improvement: 2CY00-2CYO00

« Establish strong interface with System Program Offices
(SPOs)/designers: 1CY01-1CYO03



